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each test sample, there is no leakage of
liquid from the package.

[Amdt. 178-87, 55 FR 52723, Dec. 21, 1990, as
amended at 56 FR 68288, Dec. 20, 1981; Amat.
176-89, 55 FR 61534, Oot. 1, 1983 Amdt, 178-102,
wmifmﬂ.m%mmm.m

§178.606 Stacking test.

jected to a stacking test.
(b) Number of test semples. Three test
samples are required for each different

kagings
steel, monel, or nickel, only one test
sample is required. Exceptions for the
number of almminum and steel sample
packagings used in conducting the
stacking test are subject to the ap-
proval of the Associats Administrator

" for Hasardous Materials Hafety. Not-
of

withstanding the provisioms
§178.602(a) of this subpart, combination
Packagings may be subjected to the
sﬁckingtutwlthog.tﬂ:drimermotv
agings, except wheré-this would invali-

date the results of the test,
(c) Test method—(1) Design gualifica-
tion testing. The test sample must be
subjected to a force applied to the top
surfiace of the test sample equivalent to
the total weight of identical packages
which might be stacked on it during
transport; where the contents of the
teat sample are non-hazardous lquids

E&dmnqﬁfa' be oty
%o be transported, the
force must be oaloulated based on the
specific gravity that will be marked on
g:mhﬁm.mmhd@tof
stack, including asample,
must be 3.0 m (10 feet). ‘The duration of
the test must be 24 hours, except that

of not less than 40°C (104°F). Alter-
native test methods which yield equiv-
alent results may be usaed if approved
by the Asscciate Admiuistrator for
Hasardous Materials Safety. In gutded
load tests, stacking stability must be
assessed after completion of the test by
Placing two filled packagings of the
same type on the test sample. The
stacked packages must maintain their

§178.606

vosition for ome hour. Plastic pack-
agings must be cocled to ambient tem-
perature before this stacking stability

_assessment.

(2) Periodic retesting. The test sample
maust be tested in accordance with: |

(@) Section 178.606(c)(1) of this sub-
part; or

(1) The packaging msay be tested
using a dynamic compression testing
machine. The test must be conducted
at room temperature on an empty, un-
sealed packaging. The test sample
must be centered on the bottom platen
of the testing mackine. The top platen
must be lowered until it comes in con-
tact with the test sample. Compression
must be applied end to end. The speed
of the compression tester must be ane-
half inch plus or minus ene-fourth inch
Pper minute. An initial preload of 50
younds must be applied to ensure a
defini%e contact between the test sam-
Ple and the platens. The distance be-
twesn the platens at this time must be
recorded as xero deformation. The force
A to then be applied must be calculated
using the formmia:

‘Liquids: A=m - D Iw+ (8 XV x83 X

88)] x 1.5;

Solide: A=(n —D[w+(sxv x838 x
95)) x 1.5

‘Where: : .

A= ed load in pounds,

ne“DDli _  PO!

gallon of water.
15 is a compensation factor that converts

thestqﬁclosdotbbamtmgmtintoa,

load psuitable for dynamic compression
testing.

(Q) Criteria jor passing the test. No test
sample may leak. In composite pack-
agings or comhination packagings,
thers must be no leakage of the filling
mbshmenvmthsinnerremnele.or
imner packaging. No test sample may
ey frar ranErOrtatiog. sy o
vers lon_safety or
any distortion likely to reduce its
strength, cause instabllity in stacks of
packages, or cause damage to inper
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§178.607

packagings likely to reduce safety in
transportation. For the dynamie com-
Prossion test, a container passes the
testif,afterappncaﬁnnoftheraquired
load, there iz no buckling of the.side-
wanssnﬂdsnttooamdamaaetoibs
expected contents; in no case may the
maximum deflection exceed one inch.

[Amdt. 178-87, 55 FR 52724, Dec. 21, 1990, as
amended at 56 FR 66286, Dec. 20, 1961; 57 FR
M.MI.MMIMYWFBM.
Jane 3, 1954; Amdt. 178-106, 59 FR 67522, Deo.
29, 1984; 65 F'R 58632, Sept. 29, 2000)

§178.807 Coopwtutﬁrhunme
wooden bharrels.

rel at least two days old.
(c)Oritaicformcdmﬂ;etest.Amkv
agingmmmaoomtustomyif
the diameter of the cross-sectian of the
upper part of the barrel does not in-
mebymmth@lom

§178.608 Vibration standard.
() Bach packaging must be capable

be left free to move vertically, bounce
and rotate.
(8) The test must be performed for

" one hour at & frequency that causes the

) vibrating
platform to such a degree that a plece
of material of spproximately 1.6 mm
{0.083 inch) Mhickmess (such as sbeel

(4) Immediately following the period
of vibration, each paciiage must be re-
moved from the platform, turned on its
aide and observed for any evidence of
leakage. . iy

49 CFR Ch. | (10-1-00 Eciition)

{6) Other methods, at least equally
effactive, may be used, if approved by
the Associate Administrator for Hag-
ardous Materials Safety.

(o) Crilerig for passing the test. A pack-
aging passes the vibration test if there
18 no rupture or leakage from any of
the patkages. No test sample should
show any deterioration which could ad-
versely affect transportation safety or
any distortion Hable to reduce pack-
aging strength. -

[Amdt.l?m.ﬁsmm.nec.ﬂ.m.as
amenied at 56 FR 66286, Dec. 20, 1991}

$178.609 Test requirements for pack-
Clologio eponitsctious - substances
(f ogic agents).

() Samples of eack packaging must
be prepared for testing as desecribed in
paragraph (b) of this section apd then
szhjected to the tests in paragraphs (d)
through (1) of this seotion.

(c) Packagings prepared as for trans-
port mpst be subjected to the tests in
table I of this paragraph, which, for
test purposes, oategorizes packagings
according to their material character-
istics. For outer packagings, the head-
ings in tahble I relate to fibexboard or
similar materials whose performanoce
may be raphily affected by moisture;
plastios, other than expanded plastios
or fiim, which may embrittle at low
temperature; and other materials suoh
as metal whose performance is not sig-
nificantly affected by moistare or tem-
perature. Inner
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T 49 CFR Ch. 1 (10-1-00 sdmo,.,_;"

(d) Paper or fibarboard Packagings (8) Hxcept ag otherwise Provideq,
must be conditioned for at legst 24 sach bPeokaging must be closed in Jrep.
hours immediately priop to teating in araticn for testing in the Same mannep
an atmosphere maintained—— 88 if prepared for aatya) shipment, &}

(1) At 50 percent 12 peroent relative closures mugt be installed using Droper

should fall within these Umits. Short- wood must ba left filled with water for °
term fAuctuations ang measurement at least 24 hours before the tests.

limitations may cause individna] meas- {Amds. 17897, 55 PR 82723, Dec. 11, as
Rrements o vary by up to 1 § DOICENt  amended at 54 7g 65285, Deo, 30, mzmu.
relative humidity without significant 178-106, 68 PR 67522, Deg, 29, 1994) -

@) At 85 percent 13 peyoent relatlve £178.603 Drop test, :
humidity, and at & temperature of 25 (a) General, The drop test must be-
°Ci2 °0 (g8 °Fud °F), or 27 *0t3 °g (81 conducted for the qualification of a)y.
Fi4 °m), Average values should fan Dackaging design t¥pes and performed- ,
within these limits, Short-term fige. Deriodically ag specified in §178.601(e), - &
tuations and measurement Umitations For other than flgt drops, the center of :
Tay causge individaa} measurements o Vity of the test Packaging must be:
vmbyw;l&totﬁ.mmnirelaﬂyehu- vortd oanyovertheyomtotimpmtﬁ

oan :

midi out ent  Where more than one orlentation is
of test reproducibility; or posaible for a given drop test, the ﬂ:ﬁ-

(8) For testing at periodic intervals R most Hirely to result in -
only (i.e., other than design mofthepaokagingmustbemme

tHons &gee’ orlentations are as follows:
- Pachaging No. of tests {sampics) Brop orlentation: of semples

Staal drume, Alminam drume, Met Six—{thae for {using three samplos): The package must strve e - 4
dmm(oﬂw!mmdwuu- dmp).m fach memhdelhmﬁ.m
minum), ‘;ﬂvul Jorricans, Ptyma ?'m.:n.qwummuu;;:::wm&mw
drume, Plastlc drama ar mm'mmmm'duw'wvnmm ~.

n for for 7 the

»mc:mm;:dnmmm« mhadaunot.q'hm oylwdnmn.

Boxss of natr) wood, Plywood Five~—~{ona for exch Hudmp:ﬁumﬂubmnmuhﬂdmw C
boxes, Rceamumbm drop). dqxﬂumhzﬁnuhmmmw k
Flbeiboard boxes, Plastic boxes, Fat on the long (mumqm).mm .
Sbuorcintmmbwn.cum- Mmﬂmm“mummmm R
MMMUohh m.mmmmm)

wadlbm L] Thise—{uee ﬁnpa’; Firat drope Fist n%htmnmmm

i side o por bag), . mmﬁu.mmmum

Bage—singie-ply without x side seam, Thrwe—{iwo dreps par aﬂ“m*%u%'iﬁ‘&'m“"f:’m““m Sec-
Of muk-ply, bag). Mﬂmmmwdhbﬂb&gd&um

(b} Ereeptions, For ey of single or  the approval or the Associate Adminis-
Somposite packagings m of trator for Hazardous Materiais Safety,
Stainleas steel, nicke], or monel at (&) Special preparatinn of test samples
Deriodic intervalg only (i.e., other thay for the drop test. Testing of plastic
denign qualification testing), the drop drums, plastic lerricans, plastic boxes
. test may he oonducted with two Bam-  other than expanded polystyrene boxes,
pxl;s. t?t: Sample each for the two drop  composite Packagings (plastic mate-
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(0 °F) or lower. Test liguids shall be
_kept in the liguid state, if necessary,
yy the addition of anti-freeze. Test

required %o be conditioned in accord-
ce with §178.602(d).

(d) Target. The target must be a rigid,
on—resilient flat and horizontal sur-

(e) Drop height. Drop heights, meas-
ured as the vertical distance from the
“target to the lowest point on the pack-
age, must be determined as follows:
©"(1) For solids and liquids, if the test
is performed with the solid or liguid to
e transported or with a non-hasardous
aterial having essentially the same
physical characteristic, the drop height
nust be determined according to pack-
‘ing group, as follows:
" (1) Packing Group I! 1.8 m (5.9 feet).
© (il) Packing Group II: 1.2 m (3.9 feet).
- (1il) Packing Group I 0.8 m (2.6
feet).
- (9 For liguids, if the test is per-
formed with water—
" (1) Where the materials to be carried
ve a specific gravity not exceeding
‘1.2, drop height must be determined ac-
:cording to packing group, as follows:
(A) Packing Group I: 1.8 m (5.9 feet).
(B) Packing Group II: 1.2 m (3.5 feet).
(C) Packing Group HI: 0.8 m (2.6 feet).
(11) Where the materials to be trans-
ported have & specific gravity exceed-
ing 1.2, the drop height nwust be cal-
culated on the basis of the speoific
gravity (8G) of the material to be car-
‘ried, rounded up to the first decimal, as
gollows:
.1‘ (.:))chkingGroupI: 8Gx1bm (4.9
oot).

feat).
(0) Packing Group III: 8G x 0.67 m
(2.2 feet).
(43] Criteria for passing the test. A pack-
‘age is constdered to suocoessfully pass
the drop tests if for each sample test-
ed—
(1) For packaginga containing liquid,
each packaging does not leak when
equilibrium has been reached between
the internal and external pressures, ex-
cept for inner packagings of combina-
tion packagings when it is not nec-
esgsary that the pressures be equalized;
(2) For removabls head droms for sol-
ids, the entire contents are retained by

(B) Packing Group II: SGx 10 m (8.3

*Ressarch and Special Programs Admin., DOT 7 §178.604
an inner packaging (e.g., a plastic bag) .

even if the closure on the top head of
the drum is no longer sift-proof;

(8) Por a bag, neither the outermost
ply nor an outer packaging exhibits
any damage likely to adversely affect
safety during transport;

{4 For a composite or combination

-packaging, thers is no damage to the

outer packaging likely to adversely af-
feot safety during transport, and there
is no leakage of the filling substance
from the inner packaging;

(6) Any discharge from a closure is
slight and ceases immediately after
impact with no further leakags; and

(6) No ruptare is permitted in pack-
agings for materials in Class 1 which
would permit.spillage of loose explo-
sive substances or articles !rom the
outer packaging,

{Arodt. 178-07, 85 FR 52723, Deo. 21, 1800,
amended at 55 ¥R 66386, Dec. 20, 1981; 57
45465, Oct. 1, 1092; Amdt. 178-99, 58 FR 51
Oct. 1, 1898; Amadt. 178-206, 59 FR 67523, De
29, 1964; 65 F'R 50483, Aug. 18, 2000]

§178.604 Leakproofness test.

(&) General. The leakproofneas test
must be performed with compressed air
or other suitdble guses on all pack-
agings intended to conta.in liguids, ex-
cept that:

(1) The inner receptacle of a com-
pogite packaging may be tested with-
out the oufer packaging provided the
test results are not affected; and

(2) This test is not required for inner
packagings of combination packagings.
- (b) Number of packagings to be tested—
{1) Production testing. All packagings
subject to the provisions of this section
must be fested and must pass the
leakproofness test:

(1) Before they are first used in trans-
portation; and

{i1) Prior to reuse, when authorized
for reuse by §173.28 of this subchapter.

(2) Design qualification and periodic
testing. Three samples of each different
packaging must he tested and must
pass the leakproofness test. Exceptions
for the number of samples used in con-
duocting the leakproofness test are sub-
ject to the approval of the Associate
Administrator for Hazardous Materials
Bafety.

{c) Special preparation—(1) For design
qualification and periodic testing,

p?ﬁ
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